Historically, the length of hospital stay (LOS) after primary total hip arthroplasty (THA) was several weeks (Berger et al. [@C5]) and mostly consisted of bed rest during hospitalization. During the last decade, there has been a continued worldwide interest in implementation of fast-track protocols for THA (Dowsey et al. [@C10], Husted et al. [@C12], Barbieri et al. [@C3], Berger et al. [@C5], Husted et al. [@C14], [@C15]).

Fast-track protocols appear to be safe for all patients, including the elderly (Jorgensen and Kehlet [@C16]). The introduction of such protocols did not result in an increase in complications, re-admissions, or reoperations after primary THA (Dowsey et al. [@C10], Barbieri et al. [@C3], den Hartog et al. [@C9], Stambough et al. [@C23]). Furthermore, various studies have shown that apart from the LOS, these protocols also reduce the length of rehabilitation after primary THA (Dowsey et al. [@C10], Husted et al. [@C12], Barbieri et al. [@C3], Berger et al. [@C5], Husted et al. [@C14], [@C15]). Currently, THA in an outpatient setting is feasible for selected patients (Berger et al. [@C5], Aynardi et al. [@C2], Hartog et al. [@C11]). Up to 3 months postoperatively, no increase in procedure-specific complications or re-admissions has been described (Berger et al. [@C5], Hartog et al. [@C11]).

However, most studies of THA in a fast-track setting have focused on optimizing the hospital stay or on evaluation of functioning of patients 6 weeks after surgery. To our knowledge, less is known regarding the recovery during the first 6 weeks after hospital discharge. We examined how patients experience the first 6 weeks after hospital discharge following inpatient or outpatient THA surgery in a fast-track setting.

Patients and methods {#s0002}
====================

Patients {#s0003}
--------

This prospective cohort study involved 100 consecutive patients who underwent primary THA, operated through the anterior supine intermuscular (ASI) approach at the Reinier de Graaf hospital, Delft, the Netherlands. Exclusion criteria were an insufficient command of the Dutch language, being mentally disabled, and having a prosthesis in another joint of the ipsilateral or contralateral lower limb placed within 6 months before THA surgery. All patients were operated by 1 orthopedic surgeon (SV).

The fast-track protocol of our institution was used for all patients (Table 1, see Supplementary data). The discharge criteria were functional and patients were evaluated by a physiotherapist and a nurse. The patient had to be able to walk 30 meters with crutches or rollator (a walking frame with wheels), to climb stairs (if able to walk with crutches), to dress independently, and to go to the toilet independently. Moreover, adequate pain relief had to have been achieved by means of oral medication before discharge, with a numeric rating scale (NRS, 0--10) score for pain of below 3 at rest and below 5 during mobilization. Furthermore, the wound had to be dry or almost dry, and the patient should not be experiencing any dizziness or nausea.

Measurements {#s0004}
------------

Preoperatively, all the patients included were asked to complete a NRS pain score, the hip injury and osteoarthritis outcome score physical function short form (HOOS-PS), the Oxford hip score (OHS), and the EuroQol quality of life (EQ-5D) digitally. At discharge, all patients received a diary with specific questionnaires that had to be completed each day, over 6 weeks. The diary contained the following questionnaires: HOOS-PS, OHS, EQ-5D, the 12-item short-form health survey (SF-12), and the intermittent and constant osteoarthritis pain score (ICOAP).

The HOOS-PS score ranges from 0 to 100, with 0 representing no difficulty in physical functioning (Davis et al. [@C7]). The OHS score ranges from 0 to 48, where 48 is the best function and lowest pain score (Dawson et al. [@C8]). The EQ-5D score ranges from −0.333 to 1,000, with 1,000 meaning full health (Lamers et al. [@C19]). The SF-12 provides a physical component subscale (PCS) and a mental component subscale (MCS). The score ranges from 0 to 100, where 0 indicates the lowest level of health measured and 100 indicates the highest level of health (Ware et al. [@C26]). The ICOAP score ranges from 0 to 44, where 0 is the best function and lowest pain score (Maillefert et al. [@C22]). The NRS for pain was scored every day, and represented the mean pain score for that day.

Moreover, general questions regarding pain, sleep, and the wound were answered on a daily basis in the diary. General questions regarding physiotherapy, satisfaction, and thrombosis injections were answered each week (Table 2, see Supplementary data). These questions were based on the outcome of 2 focus group meetings, which were organized before this present study (van Egmond et al. [@C25]). Patients started to complete their diary on the day of discharge.

The LOS was measured from the number of nights that patients stayed in the hospital. At discharge, all patients received a prescription for 2 weeks of celecoxib (200 mg, once a day), which could be used in addition to paracetamol (1 g, 4 times a day). If necessary, supplementary pain medication such as tramadol (50 mg) or oxycodone (5 mg) was prescribed.

During the study, each patient was called by phone every week to check whether he or she had problems in completing the questions in the diary. After 6 weeks, the patients visited the outpatient clinic and returned their completed diary.

Statistics {#s0005}
----------

No sample size calculation was done, since this was an observational pilot study. Missing data were handled according to the rules of the specific questionnaire. Descriptive statistics were used to evaluate the results. Generalized estimating equation (GEE) analyses with an exchangeable correlation structure were applied to study the changes in pain, quality of life, and function scores over time with the score during week 6 or day 42 as reference. IBM SPSS version 21 was used for statistical analysis. Any p-value of ≤0.05 was considered to be statistically significant.

Ethics {#s0006}
------

The study protocol was assessed by the regional Medical Ethical Committee and no ethical approval was necessary, since the study did not fall under the scope of the Medical Research Involving Human Subjects Act. However, all the patients who were included gave their written informed consent.

Results {#s0007}
=======

Between February 2015 and October 2015, 144 patients were eligible for inclusion and 101 of them were included. 6 patients were excluded because of comorbidity: 1 patient was visually impaired and 5 patients were mentally disabled. 1 patient was excluded due to an insufficient command of Dutch, 7 were excluded for logistic reasons, and 29 patients declined participation for various reasons.

During the study, 7 patients were excluded from analysis and were considered to be lost to follow-up. 3 of these patients did not complete the diary correctly and more than half of the answers were missing. In addition, 1 patient developed a deep infection during the first 6 weeks after discharge, 1 patient had delirium, 1 patient lost the diary, and 1 patient was not a primary total hip arthroplasty.

1 patient received a cemented prosthesis, 4 patients received a hybrid prosthesis, and the remaining patients received an uncemented prosthesis (Taperloc Complete femoral prosthesis and a Hemispherical Ringloc Solid cup with a E-poly liner and a 32-mm head; Zimmer Biomet, Warsaw, IN).

The mean age of the remaining 94 patients was 65 (41--82) years, and 56 patients were female. Mean BMI was 26 (18--39). 42 patients were operated in an outpatient setting. The median LOS of the remaining patients was 1 (1--7) night. 2 patients stayed 3 and 4 nights, since the discharge criteria were not fulfilled. 1 patient stayed 3 nights due to atrial fibrillation. 1 patient stayed 7 nights because of liquor leakage, and received a blood patch on day 3. No other complications were registered during the patients' stay in hospital. 3 patients were not discharged to their own home. 1 patient went to family for further recovery and 2 patients were discharged to a hotel with care facilities.

The patient characteristics are summarized in [Table 3](#TB1){ref-type="table"}. The inpatient and outpatient groups were statistically significantly different regarding age and ASA classification, so these groups could not be compared.

###### 

Patient characteristics

                                                Total         Outpatient    Inpatient     
  --------------------------------------------- ------------- ------------- ------------- ----------
  Mean age, years                               65 (41--82)   61 (41--78)   68 (48--82)   \< 0.001
  Female, n                                     56            25            31            1.0
  BMI[^a^](#TF1){ref-type="table-fn"}           26 (18--39)   27 (20--35)   26 (18--39)   0.6
  ASA classification, n                                                     0.004         
   I                                            34            21            13            
   II                                           55            21            34            
   III                                          5             --            5             
  Right side, n                                 50            21            29            0.6
  LOS, nights[^a^](#TF1){ref-type="table-fn"}   0.8 (0--7)    0             1 (1--7)      \< 0.001
  Discharge to home, n                          91            42            49            0.1

Since the data were not normally distributed, median (range) is given.

LOS: length of stay in hospital.

Pain {#s0008}
----

The median preoperative NRS pain score of all patients was 5 (0--10) at rest and 7 (1--10) during mobilization. The median average pain scores on day 1 and day 42 were 3 (0--9) and 0 (0--8), respectively. The NRS pain score gradually decreased over the first 6 weeks ([Figure 1](#F0001){ref-type="fig"}). GEE showed a statistically significant decrease from day 1 to day 32 (p \< 0.05). The median ICOAP score gradually decreased from 9 (0--33) in the first week after discharge to 2 (0--30) in week 6 after discharge (Figure 2, see Supplementary data).

![Daily mean NRS pain score preoperatively to day 42 after discharge. Error bars show 95% CI.](iort-88-140.F01){#F0001}

Pain medication {#s0009}
---------------

During the first week, all 94 patients used paracetamol and 86 patients used celebrex. In addition to the paracetamol and celebrex, 7 patients used tramadol or oxycodon. The use of pain medication declined slowly over 6 weeks.

Wound care {#s0010}
----------

11 patients reported wound leakage of blood or wound serum on the first day after discharge, which had decreased but persisted in 6 patients at the end of week 2. In 1 patient, the wound leaked serum over the first 6 weeks. None of these patients developed an infection. 2 patients described problems with the wound dressing because of fear and uncertainty in treating the wound correctly.

Anticoagulation {#s0011}
---------------

In all patients, low-molecular-weight heparin injections were prescribed once a day for a total of 4 weeks. These had to be injected into the subcutaneous abdominal fat. The patients' resistance regarding the injections increased during the 4 weeks. 6 patients reported resistance during the first week, and this increased to 18 patients in the last week.

Complications {#s0012}
-------------

During hospital admission, 1 patient developed a liquor leakage and received a blood patch on postoperative day 3. 1 patient was discharged on day 1 after THA surgery and was re-admitted the same day because of fainting at home.

In the period between hospital discharge and the first outpatient check-up 6 weeks after surgery, 9 patients visited a doctor because of having health problems related to the THA. 7 patients visited the outpatient clinic for wound leakage or fear of wound infection. One of these patients developed a superficial wound infection. All cases were treated with watchful waiting. 2 patients visited their general practitioner because of fear of wound infection or because of vomiting as an adverse event with oxycodone; both of them were given medication. 2 patients had an extra wound control by a specialized nurse. 8 patients had a telephone consultations because of doubts about swelling of the operated leg, fear of infection, problems with sleeping, or recurrent pain.

Physiotherapy and walking {#s0013}
-------------------------

80 patients received physiotherapy during the first 6 weeks. The treatment modality of physiotherapy varied greatly between patients. The mean self-reported quality of walking increased from 6 in the first week to 8 in week 6, measured on a scale from 0 to 10. After 6 weeks, 60 of 89 patients were able to walk without any walking device. Figures 3 and 4 (see Supplementary data) show the reduction in use of walking devices indoors and out ofdoors in the first 6 weeks.

Functioning {#s0014}
-----------

Preoperatively, the median OHS score was 24 (6--42). The median OHS score gradually increased from 29 (12--46) during the first week after discharge to 43 (18--48) at week 6 (p \< 0.05) (Figure 5, see Supplementary data). GEE showed a statistically significant increase from the first week, which persisted into week 6.

The median preoperative HOOS-PS score was 46.1 (8.8--100). The median HOOS-PS score 1 day after discharge was 34 (range 13--75). During the weeks that followed, median HOOS-PS gradually decreased until 5 weeks after discharge (p \< 0.001). At the end of week 6, patients scored 16 (range 0--51) in the HOOS-PS (Figure 6, see Supplementary data).

Sleep {#s0015}
-----

During the first 2 weeks, three-quarters of the patients reported that their sleep was good or reasonable. At week 6, over 95% of the patients had good or reasonable sleep.

Quality of life {#s0016}
---------------

The median SF-12 scores in the second week after discharge were 34 (20--57) on the PCS and 57 (34--71) on the MCS. At week 6, the median PCS score had increased to 41 (21--57) (p \< 0.001). In contrast, the median MCS score did not increase significantly and was 59 (29--68) at week 6 (p = 0.07).

The median EQ-5D was 0.69 (−0.06 to 0.84) before surgery and decreased to 0.37 (−0.27 to 0.90) 1 day after discharge (p \< 0.001). Over the weeks that followed, the EQ-5D gradually increased until week 5 (p \< 0.05). At the end of week 6, patients had a mean score of 0.78 (range −0.03 to 1.00) for the EQ-5D (Figure 7, see Supplementary data).

General patient satisfaction {#s0017}
----------------------------

All the patients who were operated in an outpatient setting were satisfied with the short hospital stay. Of the patients who stayed at least 1 night, 3 would have preferred to stay longer. 1 of these patients experienced insufficient support from the hospital after discharge, 1 had a collapse at home, and 1 patient was dissatisfied with the communication between hospital and home care regarding wound treatment.

After 6 weeks, patients rated their contentment regarding the effect of the prosthesis as 9 on a 0 to 10 scale. 82 of 90 patients indicated an improvement in functioning during daily activities relative to their preoperative condition.

Discussion {#s0018}
==========

In this study, we assessed how patients experienced the first 6 weeks after hospital discharge after inpatient or outpatient THA with fast track. Most patients were satisfied with their short hospital stay and preferred to complete their rehabilitation at home rather than in hospital.

The minimal clinically important difference (MCID) in a functional outcome score is of more importance than a statistically significant change in that score (Lee et al. [@C20]). Beard et al. ([@C4]) found that an MCID of 11 points in the OHS represents a clinically relevant change over time in a group of patients. In this study, an increase of 14 points was measured in 6 weeks, and therefore hip function improved beyond the MCID.

An NRS score of \"0\" indicates \"no pain\", whereas a score of 3 or less indicates \"mild pain\", 4--6 \"moderate pain\", and 7--10 \"severe pain\" (Breivik et al. [@C6]). In the present study, patients experienced \"moderate pain\" preoperatively. From day 1 after hospital discharge to the end of week 6, they reported having \"mild pain\", which is comparable to the results of previous studies (Andersen et al. [@C1], Winther et al. [@C27]).

One-fifth of our patients experienced problems in injecting themselves. This is less than in the study by van Egmond et al. ([@C24]), in which 40% of total knee arthroplasty (TKA) patients complained about injecting themselves. We cannot explain this difference. There is a lower risk of thromboembolic incidents in fast track, so a shorter duration of anticoagulation therapy should be considered (Husted et al. [@C13], Kjaersgaard-Andersen and Kehlet [@C18], Jorgensen et al. [@C17]).

The inpatient group and the outpatient group were different. Therefore, results in these groups cannot be compared. However, there were some obvious differences in outcome between them. Firstly, 40 of 41 patients in the outpatient group indicated an improvement in function during daily activities relative to their preoperative function. In the inpatient group, 42 of 49 patients indicated an improvement. Secondly, the outpatient group had lower pain scores postoperatively. Lungu et al. ([@C21]) found that a greater level of comorbidity and worse general health are associated with worse pain and function following THA.

In the present study, patients who stayed in hospital at least 1 night had higher ASA scores than patients who went home on the day of surgery. Furthermore, the inpatient group was significantly older than outpatient group, which might also explain the differences in outcome in pain and function. However, Lungu et al. ([@C21]) did not find any significant association between age and outcomes after THA. In our hospital, there is selection of patients who are to be operated in an outpatient setting, and they must fulfill the following criteria: ASA I or II; being motivated to go home on the day of surgery; having no cardiovascular history; not having insulin-dependent diabetes; and having sufficient support from a caring person at home during the first night postoperatively (Hartog et al. [@C11]).

This study had certain limitations. Firstly, we did not use any objective physical examination function score. Secondly, since an appreciable amount of effort is needed to complete the diary, several patients refused to join the study. This may have led to a selection bias, as only the motivated patients completed the diary. Based on the great variety of reactions of the patients, we presume, however, that this did not occur.

In conclusion, 97% of the patients were satisfied with the short LOS. During the first 6 weeks, pain scores decreased and function scores increased. Furthermore, even during the first week after surgery, patients had a better self-reported function score and better pain scores than preoperatively. The PROMs reported could serve as a guide for staff and patients alike to modify expectations and therefore potentially improve patient satisfaction.

Supplementary data {#s0019}
------------------

Tables 1 and 2 and Figures 2--7 are available as supplementary data in the online version of this article <http://dx.doi.org/10.1080/17453674.2016.1274865>.
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